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Computer Outsourcing Services

COMPUTER OUTSOURCING SERVICES: TELECOMMUNICATION
REGULATION AFFECTS GLOBAL COMPETITIVE
POSITION OF U.S. FIRMS

Computer outsourcers manage in-house data-
processing centers for client firms or perform data
processing and other services for clients in off-site
locations.  Off-site computer outsourcing 1s
increasingly popular because consumers, often large
enterprises with global operations, are endeavoring to
reduce personnel, data processing, and facilities
costs. Computer outsourcers generated global
revenues of $58 billion in 1993, accounting for over
30 percent of all computer service revenues (figure
1). U.S. firms, such as Automatic Data Processing
Corp. (ADP), Computer Sciences Corp. (CSC),
Electronic Data Systems (EDS), and International
Business Machines (IBM), are the global industry's
largest providers of computer outsourcing services.
However, competition from foreign competitors, like
SHL Systemhouse (Canada), is increasing.

Computer outsourcers compete for contracts
principally on the basis of price and must continually
seek to minimize costs. For off-site computer
outsourcers,' telecommunication costs are key
because these firms receive raw data and deliver
processed data through telecommunication networks.
In addition, many computer outsourcers reportedly
derive competitive advantage by pairing data
transmission services’ with voice telephony. The
cost and availability of telecommunication services
are affected extensively by government regulation.
This article briefly examines the regulatory dilemma
stemming from advances in telecommunication
technology, existing regulations that most affect
computer outsourcers, competitive implications for
U.S. firms, industry proposals to reduce regulatory
impediments to outsourcing, and future prospects for
the industry.

! For the remainder of this report, "computer
outsourcers" refers to those firms that provide processing
services in off-site facilities.

? Data transmission services include the manipulation
and transport of data over telephone lines from one
location to another.

Technology and Telecommunication
Regulation

The extent and pace of technological innovation
in the telecommunications field during the past two
decades have created a regulatory dilemma.
Telecommunication firms traditionally have been
highly regulated because voice communication has
been perceived as a public good that was
economically provided only by monopolies on
account of the high cost of telecommunications
infrastructure.* Because monopolies have incentive
to reduce provision of telecommunication service and
increase prices in order to maximize profit,
governments have regulated telecommunication firms
to ensure that the service was provided to essentially
all citizens ("universal coverage"), at more or less
reasonable prices. By contrast, firms that provide
data transmission services have operated without
extensive government regulation principally because
the service has not been perceived as a public good
and because entry barriers in the computer service
industry are low.

Because of recent advances in switching and
transmission  technologies, however, voice
communication is now virtually indistinguishable
from data communication. Moreover, the
justification for monopoly provision of
telecommunication services has dissipated as new
technologies, particularly wireless communication
technologies, have reduced dramatically the cost of
telecommunication infrastructure. Consequently,
extensive regulation of telecommunication service
providers, which presently compete with computer

3 So-called natural monopolies occur when the
technology used to produce a good is subject to increasing
returns to scale, wherein per unit costs decrease as output
Increases.

—
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Figure 1
Computer services global market, 1993
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Outsourcing
31.3%
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18.3% Consulting/education
16.3%

Total market: $186 billion

Source: USITC estimates derived from INPUT, Inc. data.

service providers among others, has become less
feasible and, perhaps, less desirable.*

In response to this dilemma, most countries
generally have charted a course toward less
regulation. However, in doing so, they have
proceeded at different speeds and have employed
different methods, with significantly different effects
on the competitive position of telecommunication and
computer service firms. Most important for
computer outsourcers, countries have differed with
respect to allowing outsourcers to construct private
telecommunication networks® and also to provide
voice telephony to client firms on these networks.

¢ Data transmission services are now provided by
many types of firms, including computer outsourcers,
telecommunication providers, and computer hardware
producers.

5 For the purposes of this report, constructing private
telecommunication networks principally refers to putting
together networks of leased lines and interconnecting them
with public switched networks. Firms have to connect
their private networks to public lines in order to have
universal calling ability.

2

Private Networks

Private networks, usually composed of leased
lines, allow service providers to reduce
telecommunication costs. Private networks are most
economic when dedicated lines are leased from public
telecommunication operators (PTOs)® at flat rather
than volume-sensitive rates and when companies
using leased lines have the freedom to resell excess
capacity to other companies.’

Although leased lines are available in most
technologically advanced countries, they remain
accessible only from monopoly providers in many

¢ PTOs are state-sanctioned monopoly telecommu-
nication providers. Most were created by local
governments to provide postal and telecommunication
services.

7 For more information on the advantages of private
networks, see Andrew Adonis, "Company Cash Filters
Through Political Bars," Financial Times, Mar. 17, 1994,
p. 15; and U.S. Congress, Office of Technology
Assessment, U.S. Telecommunications Services in
European Markets (Washington DC: U.S. Government
Printing Office, 1993), pp. 56-57.
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countries, including Austria, France, Germany, Italy,
and Spain® Leased lines are usually available on a
flat-rate basis, but installation delays and high tariffs
often inhibit the use of such lines. For example, in
1993 a survey of 34 countries revealed that 22 of
them required more than 30 days to provide leased
lines. Furthermore, 25 of these countries reportedly
leased lines at prices that appeared to bear little or no
relationship to cost.” U.S. firms with operations in
Europe claim that high-grade leased lines are
typically scarce, PTO billing is inaccurate or
irregular,” and leased lines generally are not
interconnected with the fastest data networks.'°

Government restrictions on data flow over
international leased lines pose additional challenges
to outsourcing firms. National data protection laws
sometimes interfere with data transmission across
international borders. For instance, Fiat SPA (Italy)
experienced difficulties transferring employee data
from France to Italy for processing because of
prohibitions on transmitting confidential employee
data across international borders. Fiat's problem was
resolved eventually, but similar difficulties reportedly
will persist. Many U.S. outsourcers are concerned
that the European Union's (EU) privacy directive will
hinder their ability to provide services across
international borders.!! The EU initially drafted the
privacy directive in 1990 and is currently considering
a third rendering of the legislation.

* Without the right to construct and use more
cost-efficient private networks, computer outsourcers
must use public switched networks that are subject to
prices set by the PTOs. This may place outsourcers
at a competitive disadvantage with PTOs that are
able to use and control network access when bidding
against outsourcing firms for service contracts.

® International Telecommunication Union (ITU),
World Telecommunication Development Report 1994
(Geneva: ITU, 1994), p. 58.

® Kenneth W. Leeson, IBM internal report, Changing
Telecommunications Structures; A Global Status Report,
Aug. 30, 1993, pp. 13. The data are current as of January
1993.
19 U.S. Congress, Office of Technology Assessment,
p-7 :

1 For the positive and negative implications of such

legislation, see M. Nanette Di Tosto, "International Data
Protection Landscape," July 23, 1993, pp. 1-4.

Computer Outsourcing Services

Voice Telephony

Although most computer outsourcers focus
solely on data transmission, voice telephony services
are becoming more important. Outsourcers state that
customers increasingly prefer to grant data
processing contracts to firms that also may provide
voice transmission services.'? For instance, when
Ultramar, a petroleum refining company based in
Connecticut, wanted to outsource its computer and
telecommunication operations, it reportedly awarded
the contract to SHL Systemhouse because, in part,
SHL could provide both services."

Computer outsourcers have incentive to transmit
voice as well as data over private networks because
a greater volume of information transmitted over
leased lines increases the cost efficiency of their
private networks. In addition, real-time voice
services'* are a natural extension of the data
transmission and value-added services'® these
computer service firms may currently offer.

Real-time voice services continue to be severely
restricted in most countries. In practice, less than 10
countries worldwide now permit competition in
voice service markets.'® The above mentioned survey
of 34 countries reveals that 23 rely on monopolies to
provide basic voice services.!’

Competitive conditions are improving, however.
Many countries are in the process of liberalizing

12 Industry sources, interviews by USITC staff, Apr.
14, 1994.

3 This does not mean that SHL Systemhouse is
competing directly with the telecommunication firms for
all voice services. SHL Systemhouse has control of the
company's private networks that are connected to public
lines. SHL Systemhouse Annual Report 1993, p. 21.

4 Real-time voice service is the transmission of
voices as conversations occur.

15 Value-added services provide collection, selection,
formatting, processing, or selective delivery of transmitted
material. They provide "value" to otherwise basic
transmission of voice or data over telephone lines. U.S.
Congress, Office of Technology Assessment, p. 1.

$ITU, p. 60.

17 Basic voice services include public switched voice
telephony and basic data transport, including pure resale
of existing capacity as well as the physical equipment for
local or long distance service.
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restrictions on voice and data communications.
Figure 2 shows the current relative status of
regulations in several countries. As a result of a June
1993 directive, EU member states are required to
fully liberalize voice services by 1998.'* Outside
Europe, such emerging markets as Indonesia,
Malaysia, the Philippines, Singapore, Taiwan, and
Thailand, all of which severely restrict competition in
telecommunications, are also considering telecommu-
nication reform.'?

Computer Outsourcers' and
Users' Policy Proposals

In response to efforts intended to liberalize
telecommunication regulations worldwide, computer
outsourcers have made several suggestions regarding
future policies. First, they recommend
nondiscriminatory access to public switched
networks by all firms. This measure would allow
outsourcers to take fuller advantage of the cost
efficiencies afforded by private networks. In
addition, outsourcers naturally are encouraging
nondiscriminatory cost-based pricing of leased
lines.®® Current pricing, usually based on call
volume, allows the PTOs to confer disadvantages on
computer services firms that are quickly becoming
their competitors. Because PTOs and outsourcers
increasingly compete with one another, outsourcers
also are seeking prohibitions on cross-subsidization
of competitive business with funds from monopoly

8 The four EU member states with the least
developed telecommunication infrastructure -- Greece,
Ireland, Portugal, and Spain -- have 5 extra years to
comply with the directive. Trudy E. Bell,
"Telecommunications," JEEE Spectrum, Jan. 1994, p. 22.

1 Industry sources, interviews by USITC staff,
Apr. 14, 1994 and May 9, 1994. For a more detailed
discussion of telecommunication liberalization in these
countries, see International Telecommunication Union,
Asia-Pacific Telecommunication Indicators (Geneva:
ITU, 1993), pp. 3-5. ’

% The costs associated with providing leased lines are
calculated by individual telecommunication firms, and
many now base their rates on these calculations. However,
the rates of comparable leased-line services vary too
greatly to conclude that all telecommunication service
providers use costs as a basis for prices.

4
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business.? Lastly, outsourcers propose more timely
and transparent notification of technical changes
required by companies operating private networks to
access the public network. This would greatly
enhance outsourcers' business planning.

Whereas some progress toward regulatory
reform has been achieved,” outsourcing providers
are anxious to see further progress.? User groups,
such as the International Chamber of Commerce, the
Information Technology Association of America, the
International Telecommunications Users Group, and
the European. Virtual Private Network Users

Association, continually encourage further
liberalization globally.
Prospects

Industry analysts forecast that global computer
outsourcing revenues will reach $91 billion by 1997,
reflecting 12 percent average annual growth during
1993-97. Further telecommunications liberalization
likely will contribute to additional growth in demand
for outsourcing. The cost advantages associated with
outsourcing would increase because of greater
capacity utilization of outsourcers' leased lines and
related facilities, which would reduce average
transmission costs. Greater competition among
computer and telecommunication outsourcers would
induce these firms to pass cost savings along to
clients. Among the principal beneficiaries of
telecommunication liberalization would be U.S.

- outsourcers, which have had much experience in

competitive telecommunications environments and
would likely enjoy strong competitive positions in
newly liberalized countries.

Countries that liberalize their telecommuni-
cations environment will also benefit. Although the
PTOs would not benefit from increased competition

2 A problem with allowing any state-sanctioned
monopoly to compete in new market segments is that these
firms may potentially use excess monopoly profits to
subsidize their price competitive markets.

2 An example of such a step is the EU directive in
which competition in voice services is to be allowed by
1998.

B Industry sources, interviews by USITC staff,
Apr.-May 1994.
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Figure 2 }
Relative competitive opportunities in major markets’
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! Relative restrictions in voice telephony were assessed by examining the levels of competition allowed in basic telephony
services, value added services, and the ability of individual customers to own telephony equipment. Relative restrictions in

leased line were assessed by examining the regulations

on connecting leased lines to a public network, the extent of

" competitive safeguards, independence of regulatory authorities from PTOs, availability of flat-rate fees, time required for
acquiring leased lines, the availability of cost-based pricing, the ability to resell unused capacity, and the ability to switch calls

through a third country.

Source: Data compiled by USITC staff.

deregulation, the PTOs must find a feasible way to
restructure their organizations to enable quick
responses to changes in customer demands and price
competition from competitors. Outsourcing clients
will receive better service at lower cost, enhancing
their ability to compete in their respective end
markets. This would be most important for clients
with processing costs that account for a large share of

total operating costs.** Ultimately, the benefits
associated with liberalized telecommunication
regulations are distributed among all firms in
liberally regulated environments.O

Julie Bringe
(202) 205-3390

2 For most firms, computer costs represent 3 to
5 percent of operating expenses. For service firms, this
share is typically higher.
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System Integration Services

SYSTEMS INTEGRATION SERVICES
ENHANCE U.S. GLOBAL COMPETITIVENESS

The computer technology available for use in the
business environment today is vast, complex, and
constantly changing. In many cases, the expertise
required to select appropriate and efficient computer
systems for a company's needs exceeds that of
in-house information system specialists. Increas-
ingly, systems integration (SI) firms are filling the
void created by this common mismatch. Systems
integration combines hardware, software, and
information systems into one efficient network,
designed to achieve specific business strategies. The
systems integrator generally coordinates the entire
project, including the planning and system design, the
purchase of appropriate equipment, the
interconnection of varying technical standards or
platforms, the selection or programming of required
software, and the training necessary to operate the
system once it is installed.

The worldwide market for systems integration
services reached $19.7 billion in 1993 and is
expected to expand at an annual rate of 16 percent
during 1993-98. The North American market'
remains over twice the size of the next largest
regional contender primarily because of high
computer hardware penetration levels® and an early
recognition of the competitive advantages offered by
integrated communication systems (figure 1). U.S.
systems integration firms control over 60 percent of
the global SI market (figure 2).

! For the purposes of this article, North America
includes the United States and Canada. Mexico is
included under Latin America.

? Hardware and software penetration rates can be
measured by levels of data processing spending per white
collar worker. The United States reached and maintained
a penetration level of $1,000 per worker in 1983, while
Europe and Asia attained this rate only in the late 1980s.
McKinsey & Company, Inc., The 1992 Report on the
Computer Industry, p. 2-17.

Figure 1
Worldwide systems integration market, 1993

North America
55.2%

Middle East/Africa
0.2%

Total market: $19.7 billion

Source: INPUT, Inc.

Figure 2
Global market share of key systems integrators
EDS (U.S) 15.0%
Andersen Consulting (U.S.)
IBM (U.S)) 21.0% '

Slemens Nixdorf (Gm.) 2.0%
Cap Geminl (France) 3.0%

Source: Gartner Group, Inc., as presented in Datamation, July 1992.

This article examines the competitive
environment in which the U.S. systems integration
industry emerged, the types of customers served, and
the competitive strengths that US. systems
integrators have developed to respond to client
demands. The findings of the article are twofold.
First, by competing in a large and extremely
demanding domestic market, the U.S. systems
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integration industry has strengthened its ability to
compete globally. Second, as companies across
North America enhance their information infra-
structures through the use of systems integrators, the
competitiveness and overall productivity of multiple
U.S. industries improves.

Demand for Systems Integration Services

The U.S. market for SI services emerged in the
1960s as government agencies, such as the
Department of Defense and the National Aeronautics
and Space Administration (NASA), turned to outside
support for construction of extensive communication
infrastructures. Government contracts dominated the
market for many years, but recently the share of the
market accounted for by the private sector has grown
rapidly. This trend is expected to continue, with the
commercial market projected to expand at over twice
the rate of the Federal market through 1998

(figure 3).2

Figure 3
The commercial and Federal markets for systems integration

Commercial

37.8%

Total market was $10.1 billion in 1993 and
is estimated to be $19.4 billion in 1998

Source: INPUT, Inc.

* The private sector market overtook the Federal
market in terms of size during the early 1980s. Between
1993 and 1998, the Federal market for systems integration
services is projected to expand at a compound annual
growth rate of 7 percent. During the same period, the
commercial market will expand at a compound annual rate
of 17 percent. Based on data provided by INPUT, Inc.

8

August 1994
Industry, Trade, and Technology Review

In addition to the increasing importance of
private sector demand, the SI industry has
experienced rigorous technological challenges in
recent years. Systems integrators originally focused
on basic project coordination and the resale of
relatively standard hardware and software packages.
Today, systems integrators handle increasingly
complex projects requiring innovative design,
development, and implementation. In many cases, SI
firms are required to tailor technology to distinct
business disciplines. For example, Computer Task
Group (CTG) was called upon by KeyCorp banking
group to update the bank's computing system and to
use technology to improve its loan approval process.
CTG created an electronic network using the latest
software and hardware technologies available,
integrated the direct-lending units of KeyCorp with
its branch offices, and customized the company's
loan approval software. As a result, KeyCorp
reported increased speed and efficiency in its ability
to process loans.*

Within the private sector, some of the fastest
growing markets for SI services include the health
care, telecommunication, retailing, and financial
service industries (figure 4). Service industries have
potentially the most to gain from the increased
productivity offered by integrated computing systems
because their competitive position in end markets is
determined largely by their ability to generate and
transport information rapidly and efficiently.
Furthermore, unlike manufacturers who were forced
to streamline data processing operations for
cost-saving reasons as global competition in their end
markets intensified during the 1980s, firms in the
rapidly expanding service industries faced less
intense competition and had limited incentive to
streamline operations. Consequently, productivity
growth in the service sector lagged far behind that in
the manufacturing sector, despite the service sectors's
expenditure of over $800 billion on computers,
telecommunication products, and other types of

* KeyCorp representative, telephone conversation
with USITC staff, May 5, 1994; and Bob Francis,
"Client/Server  Integrators--Is  Bigger  Better?,"
Datamation, July 15, 1993, p. 24.



August 1994
Industry, Trade, and Technology Review System Integration Services

Figure 4
Vertical markets for systems integration’
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' Spending by Fortune 1,000 companies by vertical markets.

Source: G2 Research, as presented in Electronic Business, Apr.1992.
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Figure 5
Productivity trends, 1988-1993, U.S. goods and
services sectors

Output per employee
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Source: USITC staff estimates.

information technology (IT) equipment during the
decade (figures 5 and 6).° Although the increased
expenditures on IT products should have translated
into the automation of traditionally labor-intensive
functions (e.g. payroll), the ratio of administrative
employees to professionals changed little during the
1980s. The lack of effective systems integration to
capitalize on the labor-saving opportunities offered
by IT products caused the services sector to simply
increase its overall operating expenses, adversely
affecting its ability to weather such economic
downturns as that experienced during 1991-92.°

5 As shown in figure 5, the manufacturing sector has
maintained a significantly higher level of productivity than
the service sector in recent years. Output per employee in
the service sector has remained stagnant, with productivity
growth rates (figure 6) barely reaching 1 percent in 1991.
Productivity growth rates in the manufacturing sector,
however, have ranged between 2 and 6 percent.

¢ Computer Science and Technology Board, Keeping
the U.S. Computer Industry Competitive (Washington,
DC: National Academy Press, 1990), p. 43.

10
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Figure 6
Productivity growth rates, 1988-1993, U.S.
goods and services sectors
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Source: USITC staff estimates.

Heightened global competition in service
industries today is forcing many companies to
re-evaluate overall operating costs and strategies.’
Deregulation, diminished barriers to entry, and
maturation of global service competitors have been
increasing the intensity of price competition in many
service  sectors, particularly the airline,
telecommunication, and financial service industries.®
In this intensely competitive environment, many
service companies presently are asking outside
systems integrators, rather than in-house staff, to
design systems that will, finally, create productivity
gains commensurate with expenditures.

7 Industry representative, telephone interview by
USITC staff, May 10, 1994.

® The progress made in the General Agreement on
Trade in Services (GATS) will further encourage
international competition in services. For further
explanation, see U.S. International Trade Commission
(USITC), Potential Impact on the U.S. Economy and
Industries of the GATT Uruguay Round Agreements
(investigation No. 332-353), vol. I, USITC publication
2790, June 1994.
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Competitive Strengths Developed by
U.S. Systems Integrators

In response to increasing demand from all sectors
of the home market, U.S. systems integrators have
developed or refined their ability to (1) interconnect
previously incompatible hardware and software,
often facilitating the transition to smaller but more
powerful platforms® in the process, (2) offer a wide
range of services compatible with the needs of
preferred clients, and (3) furnish specialized services
that enhance the competitiveness of clients in their
respective end markets.

Interconnection Skills

As businesses need to replace outdated and
incompatible computer systems, their primary
obstacle is the increasing complexity and diversity of
hardware and software. Systems integrators counsel
clients with respect to their alternatives and are
particularly useful in configuring "downsized"
computer systems. While most corporations
traditionally have relied on mainframe computers to
process large business applications (e.g., payroll), the
same type of work can now be performed on a
"downsized" network of machines,'° linked together
in a configuration referred to as client/server
systems.!! The cost and performance benefits
associated with client/server platforms are luring
many customers away from conventional mainframe
systems, but most companies lack the in-house

® Platforms refer to the size and type of computer on
which a company's infrastructure is based. For example,
many companies are shifting from mainframe-based
platforms, to workstation- or personal computer (PC)-
based systems.

19 The development of advanced microprocessors has
resulted in the creation of extremely powerful personal
computers and workstations. Today's 486-based personal
computers offer the same level of computing power as a
1960s-vintage mainframe. For more information on this
trend, see USITC, Global Competitiveness of U.S.
Advanced-Technology Industries: Computers (investi-
gation No. 332-339), USITC publication 2705, Dec.
1993. .

I Client/server networks link a number of "clients"
(usually PCs or workstations) to a central "server"
computer. The server is responsible for storing and
supplying data and applications for the client computers.

System Integration Services

capabilities to effectively implement these powerful
new systems.!? By relying on the more compre-
hensive expertise of systems integrators that focus on
client/server contracts (figure 7),'* companies avoid
the risk of installing hardware and/or software that
are out of date or inappropriate for their needs.

Systems integrators are also using their
interconnection skills to integrate "front-office™*
applications that directly affect strategic business
functions. Initially, most companies used IT budgets
to improve conventional "back-office" business
applications, such as standardized company payroll
and accounting systems. However, the speed and
processing efficiencies realized through integrated
back-office applications presently are similar among
companies and do not confer significant competitive
advantages. Unlike payroll and accounting systems,
front-office applications are handled differently by
each corporation, and customized interconnection of
these applications can significantly affect overall cost
competitiveness.

Service Range

Another strength of the U.S. systems integration
industry is the wide range of service options (e.g.,
diversity in size and specialization of providers)
available in the market to meet the potential scope of
a project. For example, a local retail store may hire
a small systems integration company to install a

12 Many Fortune 500 corporations are in the process
of migrating to client/server systems. The U.S. market
leads in this downsizing trend, primarily because of the
high hardware penetration levels in U.S. businesses. As
traditional mainframe hardware becomes obsolete, many
are replacing it with smaller systems.

B Damian Rinaldi, "BSG Consulting Creates
Client/Server Culture," Software Magazine, Sept. 1993,
p.-75.

1 Front-office applications are those used for decision
support and business-specific functions. Examples might
include customized software for managing client accounts
in a financial organization or programs to facilitate
paperwork and recordkeeping in an insurance or health
care company. An airline or travel agency may enhance
efficiency by integrating customer databases with
incoming reservations, thus eliminating the time required
to repeat addresses and seat preferences.

11
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Figure 7 _
Selected systems integration companies '
Multiservice Firms Management Consulting &
Large Acconnting Firms
* American Management * Arthur D. Little, Inc.
Systems, Inc.
* Bain & Co.
* Andersen Consulting
' * Boston Consulting
* Computer Sciences Group
Corp. (CSC Partners)
* Coopers & Lybrand
* Electronic Data Systems
(EDS) * Deloitte & Touche
* Logica NA * Emst & Young
* SHL Systemhouse, Inc. * McKinsey & Co.
* Technology Solutions * Monitor Co.
Corp.
* Price Waterhouse

Niche Firms Computer Hardware
& Software Vendors
*BSG Corp. * Digitial Equipment
Comp. (DEC)
-
Fiser, e * HP Professional
* bovative Informat Services Organization
Systems Inc. * IR Integrated Systems
* Lante Corp. Solutions Corp.
* Trident Systems, Inc. * Lotus Consulting
* Microsoft Consulting
jces
* Oracle Consulting
Services

! Systems integrations firms include traditional management consulting firms, large accounting firms, and hardware and software
vendors. In addition, there are multiservice firms that provide everything from business re-engineering consulting to data processing.
There are also "niche" firms that provide expertise in specific segments of the information technology industry.

Source: Computer World, Sep. 27, 1993.

specific type of network to handle inventory and
ordering flows. A corporation may call on a larger
systems integrator to design and implement a
strategy to improve communications and operations
among its international branch offices. Large
multiservice firms offer the fullest spectrum of
integration services'® and are well-suited for large

1S Many of the computer hardware companies that
have entered the systems integration industry are trying to
expand their service offerings to a level that is competitive
with the multiservice firms. Hardware companies are also
careful to note that their SI divisions do not maintain a
hardware bias.

12

projects that require a variety of skills.'® For
example, when UCAR Carbon Co. in Tennessee .
wanted to re-engineer its production methods using
advanced technology, it turned to systems integrator
Andersen Consulting.  Andersen designed an

16 In some cases, a systems integrator may subcontract
elements of a project to smaller systems integrators in
order to take advantage of specific areas of expertise.
Occasionally, large systems integrators actually purchase
small SI companies to acquire a certain skill or specialty.

"For example, Canadian-based SHL Systemhouse Inc.

absorbed several smaller SI firms to take advantage of
their skills in client/server conversion. Datamation,
July 15, 1993.
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information system that enabled UCAR to improve
its manufacturing and order-processing methods and
to eliminate entire assembly lines. As a result,
UCAR halved its production cycles and reduced costs
by 20 percent.”

For some projects, however, the narrower range
of specialized and price-competitive services offered
by small, niche-market systems integrators imparts
an important competitive advantage. Typically,
niche SI firms offer integration services that are
highly focused on specific technologies or industries.
For example, BSG Corp. and Innovative Information
Systems Inc. concentrate on such emerging
technologies as multimedia applications and
object-oriented design.'® Other small companies may
focus on integrating and installing only one or two
specific types of computer systems. For instance, the
California-based Applications Group specializes
almost exclusively in Oracle financial systems and
PeopleSoft human resource systems.'

Industry Specialization

Many SI firms have responded to market
demands by specializing in the needs of specific
industries. For example, Electronic Data Systems
(EDS) and Andersen Consulting target manu-
facturing industries, whereas IBM targets the
financial services industry. Software customization
for a manufacturing plant can vary dramatically from
that required for a financial service firm. Further,
specialization in individual vertical markets is cost
effective, since systems integrators- can re-use or
customize certain basic techniques and programs that
overlap among similar customers (e.g., banks). One
company, Health Systems Integration of
Minneapolis, offers software systems designed
especially to reduce the extensive and costly paper

17 Lois Therrien, "Consultant, Reengineer Thyself,"
Business Week, Apr. 12, 1993, p. 86.

18 Multimedia technologies incorporate voice, video,
and data through a single transmission medium. Object-
oriented software refers to reusable, self-defined software

-modules that can be strung together rapidly to create a
program. The goal is to reduce expensive and redundant
programming efforts. For a more detailed explanation, see
USITC, Global Competitiveness: Computers.

19 Industry representative, interview by USITC staff,
San Francisco, CA, Mar. 16, 1994.
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flows in health care facilities.® Although the
software may be customized to suit specific needs or
strategies of a customer, the basic programs are
similar. As competition intensifies in the service
sector, the importance of systems that improve
productivity and reduce costs will increase. The
health care industry, in particular, must anticipate
new types of competition in light of current efforts
toward legislated reform.

Implications and Outlook

The strengths of domestic SI companies have
contributed to the increasing competitiveness of
many U.S. industries. From retail and manufacturing
companies to U.S. services firms, integrated
computing networks are reducing costs and
increasing productivity in companies across North
America.

The worldwide market for systems integration
services is forecast to expand at a compound annual
growth rate of 16 percent over the next 5 years,
reaching an estimated $41 billion by 1998 (figure 8).
Although the United States will remain the largest
market for SI services, it will experience one of the
lowest overall growth rates as markets in other
regions of the world begin to invest more heavily in
SI services.!

In the short term, U.S. systems integrators are
well-positioned to maintain a large share of the
global SI market. The skills and strengths they have
developed while competing in the demanding U.S.
market are directly transferrable to competition

% The company's software includes member benefit
programs and business management systems. Industry
representative , telephone interview by USITC staff,
May 10, 1994.

2! Other regions have been slower to exploit the
advantages of system integration services primarily
because of lower hardware/software saturation rates and
differing regional economic trends. Some analysts point
out that the global economic slowdown affected the United
States first, forcing U.S. companies to improve
productivity through the use of technology and systems
integration. As the economic downturn spread to other
countries, so too have efforts to improve productivity
through technology. Industry analyst, telephone interview
by USITC staff, June 7, 1994.
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Figure 8
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Projected worldwide systems integration market, 1993-1998
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e Compound annual growth rates:
- World 16%

- North America 14%
- Europe 29%
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Source: INPUT, Inc.

overseas. U.S. firms already enjoy substantial
market share in other countries. EDS, with
operations in over 30 countries, maintains regional
market shares through contracts with multinational
corporations and local businesses. In other regions,
many of the large U.S. hardware firms have taken
advantage of name recognition to develop a
presence in the market for SI services. This is the
case in Taiwan, where IBM, Digital Equipment,
Sun, and Hewlett-Packard are all strong
competitors. In some regions, U.S. firms have
entered into joint ventures to expand market share.
EDS, IBM, and Wang all have joint ventures
offering SI services in Taiwan, while BSG Corp.
(United States) recently formed a joint venture with
Philips Communication and Processing Services
(Netherlands) to offer services to multinationals
migrating to client/server technology.
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With respect to the global market, foreign
competition principally comes from Groupe Bull,
Sema Group, and Cap Gemini of Europe. Groupe
Bull of France has maintained its international
position by offering integration expertise to the
growing number of companies shifting from
proprietary to open systems.?? Aside from these
players, however, few European firms have the size
and financial experience to compete with the U.S.
giants on a global scale (figure 2). On the other

2 Proprietary computer systems are not compatible
with other types of hardware and software. Increasingly,
however, consumers are demanding open systems that
allow companies to more easily interconnect their
hardware and to use the same software on a variety of
machines. For more detailed information, see USITC,
Global Competitiveness: Computers.
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hand, a number of foreign companies are developing
the skills necessary to compete with U.S. firms in
their respective home markets. Europe boasts
several successful SI firms that supply local
markets. The same is true in Japan and Taiwan,
where an increasing number of local companies have
emerged in response to growing domestic demand
for SI services. Among these are several Japanese
hardware companies, whose expansion into SI
services parallels the efforts of U.S. hardware firms.
Mitsubishi, for example, is trying to offset declining
mainframe sales by generating revenue through a
newly created division that markets systems
integration services.

System Integration Services

Demand for SI services will continue to increase
in international markets, following trends similar to
those in the United States. There is already
significant demand in the international service sector
(particularly in financial services) for upgraded and
integrated IT infrastructures. Although foreign
competition is increasing in the systems integration
industry, the experience gained by SI firms
operating in the aggressive U.S. market will
continue to enhance their ability to compete
globally.(J ‘

Lori Hylton
(202) 205-3450
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Automotive Use of Adhesives/Sealants

ECONOMICS AND INNOVATION SPUR SHIFT FROM
MECHANICAL FASTENERS TO ADHESIVES AND SEALANTS
IN CERTAIN AUTOMOTIVE APPLICATIONS

Although mechanical fasteners are expected to
remain the principal method of securing metal
operating and structural components to the basic
metal frame in the final-assembly phase of
automobile production, other traditional uses of
mechanical fasteners are giving way to newer
material developments and technologies that are
likely to reduce their overall application in the
automotive industry. During the last decade, as new
and innovative uses for plastics, aluminum, and
composite materials' gained popularity in the
automotive industry, adhesives and sealants® were
found to be more effective than mechanical fasteners’
to secure these relatively lighter weight materials. As
adhesives and secalants gained industrywide
acceptance, the demand for mechanical fasteners

! A combination of two or more materials
(reinforcing elements and composite matrix binder),
differing in form or composition. The materials retain their
identities; that is, they do not dissolve or merge completely
into one another. Normally, the components can be
physically identified and exhibit an interface between one
another. Examples are glass or carbon fibers, which
provide load-bearing capabilities and polyester, and vinyl
ester resins, which bind the fibers into a composite
material. Based on ASM INTERNATIONAL's
Engineered Materials Handbook, Composites, vol. 1.

2 Distinctions between adhesives and sealants are
covered in the article "U.S. Auto Industry Offers
Opportunities for Formulators," Adhesives Age, Aug.
1992. An adhesive is largely used to bond one substrate
to another. A sealant is used to fill a void and/or prevent
the passage of a liquid or gas from one fastening joint to
another. An example of adhesives and sealants being used
together is the bonding of windshields to vehicles. In this
application sealants prevent the penetration of moisture
whereas adhesives (through bonding properties) allow the
windshield to become a structural component of the
vehicle.

3 The principal mechanical fasteners are bolts, nuts,
screws, studs, rivets, and washers of iron or steel. These
fasteners are commonly used to hold, join, or assemble
component products. Although copper, aluminum, and
other metals are used to manufacture these fasteners,
approximately 90 percent are manufactured from steel.

declined, especially in new applications where metal
components were replaced by lighter weight
materials. Whereas the formability advantages of
plastics and composite materials have reinforced
their application for aerodynamic performance and
styling concerns, adhesives have been favored over
mechanical fasteners to minimize stress fractures.

Despite these material advantages, the growing
use of plastics and adhesives has created various
environmental concerns. As manufacturers address
recycling problems and develop more environ-
mentally safe products, the growth in demand for
these newer materials is continuing. This article
examines the substitution of adhesives and sealants
for mechanical fasteners in automotive applications,
the factors shaping competition in this market,
evolving technologies gaining wider use, and the
prospective growth of adhesives and mechanical
fasteners in the automotive industry.

Fastening Systems Reflect Adoption
of New Materials

The automotive industry is the largest user of
mechanical fasteners, consuming approximately
25 percent ($1.6 billion) of total U.S. consumption of
these products in 1993, compared with 30 percent
($1.3 billion) of total consumption during 1985.*
Before 1985, the U.S. automotive industry relied
almost exclusively upon mechanical fasteners to
secure automotive component parts. The final-
assembly phase of automobile production (including
the installation of transmissions, engines, hoods,
doors, fenders, and trunk lids) accounted for the bulk
of the mechanical fastener use. During this period
the production of the average automobile required
approximately 3,000 to 4,000 mechanical fasteners.

* Estimated from data published by the U.S.
Department of Commerce, Bureau of the Census, /987
Census of Manufactures and from USITC staff contacts
with industry sources.
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The relatively small amount of adhesives and
sealants that were consumed by the industry
consisted of bonding agents used to attach brake
linings, windshields, and vinyl coverings and trim to
the automotive body.

Since 1985, however, the use of adhesives and
sealants by the automotive industry has expanded
significantly as manufacturers, seeking the advantage
of lighter weight materials, increased the use of
plastics, aluminum, and composite materials.
Consequently, by 1993 an estimated 15- to 20-
percent reduction in mechanical fastener use
occurred, with the manufacture of the average
automobile requiring between 2,300 to 2,500
mechanical fasteners.> Approximately one-half of
these fasteners were characterized by the automotive
industry as being "special fasteners;" the remainder
were referred to as "standard" fasteners.®

In addition to relying upon mechanical fasteners,
the automotive industry used approximately
10 percent ($910 million) of total U.S. consumption
of adhesives and sealants in 1993,” compared with an
estimated 5 percent ($300 million) of consumption in
1985. In automotive applications, sealants accounted
for 72 percent (based on pounds) while adhesives
accounted for 19 percent of consumption in 1991.
Products that provide both adhesive and sealant
properties accounted for 9 percent. = When
considering the value of these products, however, the
percentages changed significantly: sealants accounted
for 44 percent of consumption, adhesives for
37 percent, and products with both properties
accounted for 19 percent. As indicated in figure 1,
adhesives and those materials with both adhesives
and sealant properties are higher value products.

5 U.S. automotive officials, interviewed by USITC
staff, Dec. 10, 1993 and Mar. 9 and 22, 1994.

¢ "Special" fasteners are produced to specific designs
or customer specifications and are largely low-volume
items, whereas "standard" fasteners (typically high-volume
items) have multiple applications and can be manufactured
and held in inventory in anticipation of orders from
different purchasers.

7 Adhesives Age, Apr. and Jun. 1993.

18

August 1994
Industry, Trade, and Technology Review

Figure 1
Adhesive and sealant use by the U.S. auto industry, 1991

Source: ChemQuest Group, Inc., Cincinnati, Ohio.

The structural components of automobiles
generally dictate the types of adhesives and sealants
used during the manufacturing process. Although
automotive manufacturers cite epoxies, PVCs, and
urethanes as the most common materials used, a
variety of such products as silicones, acrylic-solution
caulks, hot melts, solvent-borne, and water-borne
products are also used. There are two distinct
classifications that encompass adhesives and sealants
used by the automotive industry: (1) formulative
technologies, which incorporate those products
formulated from various chemical compositions and
water versus organic chemicals as their solvents, and
(2) resin types, which include adhesives derived from
organic substances.®

Factors Affecting Wider Use of
Adhesives and Sealants

Sustained emphasis by automobile manu-
facturers on more fuel-efficient and corrosion
resistant vehicles, greater styling flexibility, and
reduced production costs has encouraged increased
reliance on newer materials and production
processes. In an increasing number of instances,
these goals can be met through the use of plastics,
composites, and other materials as substitutes for
metals (primarily steel). One of the most signi-
ficant factors influencing the switch from mechanical

® (Classifications provided by the ChemQuest Group,
"U.S. Industry Offers Opportunities for Formulators,"
Adhesives Age, Aug. 1992.
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fasteners to adhesives and sealants stems from the
automotive industry's efforts to comply with
Corporate Average Fuel Economy (CAFE)
requirements (especially in full-size automobiles over
3,500 pounds).® The need to reduce size and weight
of automobiles and improve the formability of
structural material has forced the industry to be more
cognizant of plastics, aluminum, and composite
materials that bond effectively with adhesives.'
Plastics, for example, are not only lighter in weight
than most metals but allow the manufacturer greater
latitude in aerodynamic design. The increasing use of
plastics will enhance the demand for adhesives,
since plastics generally do not bond well <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>